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Introduction

The Potash Sulphur Springs Igneous Complex is one of several alkaline igneous rock
and carbonatite occurrences in the Southern Midcontinent of the United States. The
complex is located in Garland County, Arkansas (W'z, Sec. 17 and E}z, Sec. 18, TS3,
R18W), about 10 km west of the Magnet Cove Complex (Fig. 1). The surface exposure of
the complex is about 2.6 km?2.

Rock types that comprise the Potash Sulphur Springs Igneous Complex include a
variety of nepheline syenites, pulaskite, melteigite, ijolite, malignite, carbonatites, and
lamprophyre dikes. Recent geochemical and mineralogical studies include those of Howard
(1974), Heathcote (1987), and Heathcote and McCormick (1989). References to earlier
studies are included in these recent reports. Geochronological studies indicate an age of
100 Ma for the complex (Zartman and Howard, 1987; Eby 1987). Vanadium
mineralization occurs at the contacts between igneous rocks and thermally
metamorphosed sedimentary country rocks (Heathcote and Owens, 1981). Two such
areas of mineralization were mined for V by Union Carbide Corporation (Hollingsworth,
1973).

This report presents whole-rock geochemical analyses of 21 samples from drill core
M162 and from 15 outcrop samples. The drill core is curated by the Arkansas Geological
Commission in the Norman F. Williams Well Sample Repository, Little Rock, Arkansas.

The drill core was obtained by Union Carbide Corporation as part of their mineral
exploration program. The total depth of the core was 560 feet. The outcrop samples
were collected by the authors and Malcolm Ross (USGS, Scientist Emeritus) and Donald R.
Owens (U. Arkansas, Little Rock).

Analytical Methods

All whole-rock analyses were obtained by USGS personnel. Analytical methods
have been previously documented (Flohr and Howard, 1995). The method used for each
element is noted in Tables 1 and 2. Detailed descriptions of the techniques are given by
Baedecker (1987) and references therein. Polished thin sections were also examined using
the petrographic microscope and limited X-ray powder diffraction data were obtained on
several samples.

Rock Types

Drill core M162. The M162 drill core (Fig. 1) is dominated by calcite carbonatites
and lithologies referred to as hybrid rocks herein. Hybrid rocks correspond to the hybrid
C, alvikites described by Heathcote and McCormick (1989) as the product of mixing
between carbonatite (C, sovite) and ijolite magmas. No effort to further classify the
carbonatites and hybrid rocks (Table 1) following the scheme of Heathcote and McCormick
(1987) was made, as their classification was largely based on the compositions of
phlogopites in these rocks. We note, however, that sample M162-456 (Table 1) probably
corresponds to Heathcote and McCormick’s ferriphlogopite sovite (with included clasts of
ijolite), based on the optical characteristics of the phlogopite and high bulk Fe content of
the rock. ljolites and syenites are subordinate lithologies in the drill core. Both alkali
syenites (pulaskite, leucopulaskite) and nepheline syenites appear to be represented, but
are commonly altered, making accurate classification difficult. Relative high
concentrations of CO, and CaO in the altered syenites (samples M162-167.5, - 345, -



492.5; Table 1) reflect the presence of calcite veins and development of minor calcite in
the groundmass of these rocks.

Outcrop samples. Outcrops are uncommon in the Potash Sulphur Springs Igneous
Complex. Lithologies exposed in outcrops (Fig. 1) include carbonatites, syenites (including
pulaskite, leucopulaskite, feldspathoidal syenite, malignite, nordsjdite, and naujaite), mafic
rocks of the melteigite-ijolite series (including fasinite), and lamprophyre dikes.
Wollastonite rock and an aegirine-wollastonite-miserite-rich rock (sample PSS-5, tentatively
identified as a fenite) occur in the contact zone of the complex. Whole-rock analyses of
outcrop samples are presented in Table 2.
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Figure 1. Geologic map of the Potash Sulphur Springs Igneous Complex, Garland County,
Arkansas, from Zartman and Howard (1987) as modified from Howard (1974). Index map
shows the location of the complex, in addition to several other alkaline rock occurrences.
The North Wilson pit and the East Wilson pit are areas of V mineralization mined by Union
Carbide Corporation. The dashed line indicates a gradational contact. Locations of
samples collected from outcrops are indicated by capital letters: A (east edge of the North
Wilson pit) - PSS-2, -3, -4, -5; B (outcrops exposed in diversion ditch along dirt road) -
PSS-6, -7, -8, -9; C (northern syenite exposure and associated lamprophyre dikes) - PSS-
10, -11B; D (along ridge overlooking divergence ditch) - PSS-12, -13, -14, -15, -16. 'M’,
within the central unit of carbonatite, indicates the approximate location of drill core

M162.
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